Interrelation between the degree of carotid stenosis, collateral circulation and cerebral perfusion.
In patients with carotid artery stenosis, ipsilateral hemodynamic compromise is associated with an increased risk of stroke. It is unclear which factors determine cerebral perfusion. We studied the effect of both the degree of the stenosis and the collateral circulation via the circle of Willis (CoW) on cerebral perfusion in patients with symptomatic carotid artery stenosis. In 88 patients with unilateral symptomatic carotid artery stenosis of > or =50%, CT perfusion was used to measure the relative cerebral blood volume (rCBV), the difference in mean transit time (DeltaMTT) and the relative cerebral blood flow (rCBF). CT angiography was used to measure the degree of carotid stenosis and to assess the configuration of the CoW. Differences in mean rCBF, rCBV and DeltaMTT between patients with a carotid stenosis of < or =69, 70-79, 80-89 and 90-99%, and between patients with a complete and those with an incomplete CoW were determined by analysis of covariance. The ipsilateral rCBF showed a gradual decrease with increasing severity of carotid stenosis (1.09 +/- 0.06, 0.93 +/- 0.06, 0.90 +/- 0.04 and 0.83 +/- 0.04 ml/100 g/min, respectively; p = 0.005), and the DeltaMTT showed a gradual increase (-0.02 +/- 0.33, 0.16 +/- 0.34, 1.08 +/- 0.22 and 1.47 +/- 0.20 s, respectively; p < 0.001). The rCBV was not related to the severity of stenosis. No relation was found between the configuration of the CoW and the cerebral perfusion parameters. Cerebral perfusion is inversely related to the degree of stenosis in patients with symptomatic carotid artery stenosis. A relation between the configuration of the CoW and cerebral perfusion was not detected, suggesting that other collateral pathways play an important role.